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(54) CnOCOB W3rOTOBJlEHUfl rOOPHPO- 
BAHHOrO CTAJtbHOrO HJlACTbiPfl 
(57)Cyu;M0CTb w3o6peTew*ia: TepMoo6pa6oTKy 
nnacrwpfl ToxaMw awcoxot* ^acTOTtf ocymecT- 
e/i«K>T noc/ie ro4>pwpoaaNMH» a cM330MMbia 
c/iofl HaHOC^T noaropHO noc/ie ox/ia>*AfcHM8. 
npeA^araeMbirt cnocoG no3ao/ineT aa c^eT no- 
BMiueMMA n/iacTMMMbix cbo&ctb MeTan/ia na- 
AexHO o6ecneMMTb repMe™3auw»o 
peMOHTMpyeMoro yMacTKa ckb3^m«w. 1 rao/i. 



l4ao5pereHvte othocwtch k o6pa6oTKC mc 
Tanna A8B*eH*eM, a m3Cthocth k TexMonomw 
MaroroaneHUR fo<t>pwpoaaMHwx Tpy5. 

OCHOBMWMVI OnepaUMJIMVI B TeXHO/!0rMM6- 

ckom npouecce nsroToaneHwa tohkoctchhmx 
fo4>pMpoaaHHWx Tpy6 »B/iaetca xonoAHa* Ae- 
<}>opMau^,!HanpMMep ao/>OMeHWte m npOKanca 
rpyb, xMMw^ecKaR o5pa6oTxa> Tep*WH«cKa* 
o6pa60TKa a** chatmr oct3tomkwx H3npa*e- 
hh*, B03Hwtaiomi*x a pe3ynbTaife Ae<t>opna- 
uviw w npo4>vwMpoeaHH« mctoaom HaxantM. 

1438CCT8H cnoco6 W3roToan€HM» Tpy6 c 
npoAoiibHirfMU fcxfrpaM* nyreM AayxaTannoro 

<t>OpMOBaHW» Tpy6bl-3arOTOBKM. npMM6M Ha 

nepaoM arane ee ro4>pwpyiOT paAwa/ibHUMM 

yCW/lMRMM, 8 H8 BTOPOM 3T30e 06tt*M3K>T B 

npo<t>H«MpoaaHHOv4 aofloxe. 

Oa"**o ao3HwKa»oiuMe e pe3ynbTare 
cnowHOA A»t>opMai;HH ocTaTosHb<e 8anpn*e- 
nm* He nam AoctaTOMHO^i nonepeMHOft npon- 

HOCTW, M^ianfl CT3HOBMTC* XpyHKMM H 



HenpnroAeH a xaMecTBe .lAacrap* npu peMOH- 
t* o6caAHO« ko/iohhw a CKsa** ne. 

fln« CHflTHa octbtomhux Hanps*ceHw* rpy- 
6w noAacpraiOTTepMWMecKOft o6pa6oTKe - ot- 
jKwry a nenax Twna HCO-06 wnwi ^^0-09 h 
nonyWHwa na Tpy6ax oicmcho^i n/ieHxn. bw- 
noHH«ioiuetPt 4>yHKUww noAMa30MHoro noKpw- 
tmr w o6naAaK>meA aoct3tomhom 
nopwCTOCTbK) * aACOp6uMOHHoa cnoco6no- 
cTbW k CMa3<e. 

VISBecreH jaiwe cnoco6, npw xotopom 
YOMKOCteHHwe npo4>w/n>Hwe Tpy5w npaewT 
pacT**eHwew w pa3A3neK c HarpeeoM na aneK- 
TpoTepMWMecxoM o6opyAoeaKMn. Cnasana 33- 
roroeKy Tpy6w narpeaaiOT tok3mv» 
conpOTMBiK*Hwa ao reMneparypbi oDKura. a 
sbtcm nocne oxnaxg^eHMji pa3A3K>r npw noMO 

•coHWMecKoi* onpaBicn. 

HeaoCTaTO^ cnoco6a 38K/«OMaeTCji a tom. 
HTonpn H3/io*eHnn nnecTwp« ^3 neoToxHcert- 

HWX T0y6 MO>KeT ilpOHCXOAWTb P33PUB HO 

npo$H*bHOft oOpaayiomevH. 3 npw Manoj-KCMw*^ 



1749267 



nnacTupfl us oTo*<tfeHHbix Tpy6 c nocneAyKr 
iumm ro4>PKP08aMMeM MO*eT nponcxOA"T*» 06- 
pa306aH^e.M«rtKpoipemviH bo 8naAwnax M Ha 
ewCTynax npOAOAbHwx ro<t>p npn Ae<J>opMaunn 
mx ao uunnwAPWHecKOd cfcopMW, *orA3 ee nnor- 
mo npwMtMwajoT (Hax8TbiaaK)7) AopKnpy»ome* 
ronOBxa* tc BMyTpeHne^ noBepxMOCtn o6caA~ 
ho* ko/iohmw. B pe3y/itTare ne o6ecnewuB3- 
ere* H8A^M(HOCTb repweTwaauwH w3-3a 
MM3KOM niiicTtwHOCTw Meranna ro<J>pwpoeaM- 
HOro nnacTbipa. 

Ue/ibK> w3o6peTehnn HBnAetCA noewiue- 
Hwe HaA«>«<MOCTM repMeTM33uwivi o6cax<eMnoa 
ckb3)xmmw nyTeM noBbiiaeHMR nnacriwHOc™ 
MeTanna nnacTupa. 

CyiuHoctb M3o6peTenuifl saxniOMaeTCfl b 

TOM, HTO TepM006pa60TKY T0K3MM BblCOKOW Ma- 

ctotw ocyiueCTBnHK>T nocne ro<t>pnpoBanwfl. a 
• 33TeM noBTopno ManocwT CMasoMHUi* cnofl, 

B pe3ynbTaTe 3H3KonepeMeHHbix Ae<J>op- 
MaUMA, wTOpwM noAoepraeicfl MeTanna ipy6 
npw ro^pupoBaHWii ka* b npouecce w3roTOB- 
/tcMMfl nnacTtjpetf. Tate w npw pa3Aase b npo- 
uecce yCT3H0BKVl B CKBa>KHH3X, npOMCXOA"T 

3HaMmenbHoe ynpoMHenne MeTanna. npwneM 
Hau6o/ibiune 3HaMeHM* ynpOHHenvt* npuxoA- 
htch Ha enaAwHw ro^pwpOBaHHwx Tpy6. 

Ul3MerieMne tqcpaoctm (Hv) cranw MapKM 
10 npu repMOo6pa6oTJ<e, ro<t>pwpoeaHW M 
pa3Aa^e rinaCTwpa noica33Ho b Ta6nwue. 

W3 Ta6nwu« bmaho. MTOTBepAOCtb MeTan- 
na nnacTupa nocne pas/jaMi/i b o6caAHO* Tpy- 
6e AOCTwraeT Haw6onbujMx 3H3M6HWC*, eenw 
nnacTupb w3roT3BnvteancH w3 HeTepM0o6pa- 
eoTaHHOfi Tpy6u. npw M3fOToaneHWW nnactw- 
peft H3 npeABapvrre/ibHO TepMO06pa6oTaHHbix 
xpyr/ibix Tpy6 npw ro<J>pvtpoBaHvm TeepAOCTb 
MecxonbKO CHMJxaeTCfl no cpaBMenwK) c neTep- 
MOo6pa6oTaHHWMi4 3aroTOBxaMW. ho nocne 

p£3A3MW TBCpAOCTb B03paCT3eT flOHTM A<> ™* 

jxe BenwMMHH; mto w 6ea T€pMOo6pa6oTKM. Ho- 
cne repMUHecKOfl o6pa60TKt* ro<}>pwpoB3NHwx 
Tpy6 c warpeeoM TOxaMw bwcokom MacTOTw 
TsepAQCTb wx cHvtacaeTCa 3HawwTenbHO, a no- 
cne pa3Aa™ ona MeHbiue. mcm y MeTepMOo6- 
pa6otaHNwx. 

B oniwwe ot neMHoro wnw ra30Boro na- 
rpeaa npu o6pa5oTKe saroTOBxn ToxaMw buco- 

KOfl MaCTOTW npovicxoAMT He3HaMV»Te/lbH0e 
tOMenemte <>opmu ee npo<J>wn«. «a nosepxHo- 
crwTpy6w o6pa3yeTc« tohkm^ cno^ qk3/iwhw, 
KOTOpwM He oTcnaweaeTc» b npouecce AecJ>op- 

MSUMM - 0a3Aa4M. Cm330MHWM CnOW HaHOCWT- 

c« na 8HyrpeHHfOio noaepxHOCTb 
oTo»;»ceMHUX npoAonbHo-ro4>pv«poBaHHwx 
Tpy6 nocne uxoxnaxcAeHM*. Oh npeAOxpanweT 
BnyrpeHHtOK) noBepxnocTb ot KOppoanonHoro 
paapyujeHwsi a npouecce axcn/iyaTau"* M CHM " 
xcewnR oceobix ycuniw a npouecce pa3Aa^M 
nnaCTwpew. 



H p m m e p. Ana peMOHta oGcaAHOH ko- 
/iohm* A^^MeTpoM 1 46 mm c Tonu4WHOi?i ctoh^m 
8 mm nnadbipb M3rora8nneaJOT M3 tohkoctch- 
hom Tpy6u ^aMeTpOM 130 mm C TOnuiMhoA 
5 cTenxn 3 mm w3 crann Map^ 10. flnwHa TpySw 
9-1 1,5 m. 

Ha BHyTpeHHK>K> nOBGpxHOCTb Tpy6w H3- 
hocpt enow rpa<t>nrOBOw Mnw Apyrow cm33Km. 
npeAH33H3HCHH0tf An« CHH>xeHMH ycnnw?i ro<|>- 
10 pupoB3Hnfl. ro<t)piipOBaHMe unnwHAP^eexo^ 
TpyObi npow3BOA»T na cneu^anbHOH ycraMOB- 
Ke nepe3 ponwtcofiyio ronOBxy c eHyTpeHHew 
npo<t>wnbHOi^ onpasKOfl. rionyMaeTCR npOAonb- 
HO-ro<J>pvipOBaHHa« tpy6a c Hapy*HWM A^a- 
15 MeipOM 1 1 6 mm m MucnoM ro<t>p 6 mam 8. 3aTeM 

np0H3B0AMTC« PMXTOBK3 fO<t)pnpOBaHH0M Tpy- 

Gw nocne otpesxn ee na 3aAaHnyK) AnvtHy. 

3areM npon3eoA^TCn TepMUMecxaa o6pa- 
6oT«a npOAonbHO-ro<|)pvipooaHHoi!i rpy6w - 
20 HopMann3auwH c HarpeaoM ToxaMw bwcoko^ 
MacTotu Ha yciaMoaxe BMT 30/6. npvi stom 
npoAonbHO-ro<l)pMpOB3HHaH Tpy6s ycTana©' 
nueaeTCf? ropvi30HTanbHO na ponwxOBbix ono- 
pax n c onpeAeneHHOrt cxopocTbH) 
25 npoABuraeTCfl sepe3 wnnyKTOp. 

OxnaxcAentie Tpy6b« hpom3boawtc« Ha 
eo3AYxe. CMa3xa, tcoTopa« 6wna naHecena ne- 
peA ro<J>pwpofiaHMeM. ewropaeT, 

Tan xax b cxoa>KMH8 npw ycTaHosxe nna- 
30 CTwpfl b ^HTepBane peMOHia npovt3BOAHTC» 
pa3Aa»*3 nnacTbipfl AO tcpyrno* <|)opMbi m npw- 
jicawfl k CTeHKe o6c3aho^ Tpy6w. to npw stom 
B03HMxaior 6onbUJne kohtskthwc H3rpy3*n 
we>KAy nnacTwpeM w whctpymchtom An* pas- 
35 Aasn. ^nfi CHvtxceHM» 9TMX H3rpy30K Hd anyT* 
peHMtoto noeepxHOCTb nnacTwprt naHOCMTC* 
BTOpWMHO CMa30MHWl?l CnOM, KOTOpblM cny)xwT 
kbk Ann chw^eHWH yci4nn0», B03HvixaK)mwx npw 
paaAa^e nnacTbip», rsk m Ann npeAOxpaHeH** 
40 3toA nOB€pxH0CTi4 ot tcoppo3MOHHora paapy 
iueHM» e npouecce axcnnyaTaunvt. 

CoMeTaHwe TepMMMeexoft o6pa6oTKM nna- 
CTUpeft nocne ro4»pMpoB3Hwfl m Han-ceHwe 
CMa30MHoro cnofl Ha ©HyTpeHHioio noee^x- 
45 MOCTb nocne repMMMeCKOft o5pa6oTW no3BO- 
nfl»OT noewcvtTb nnaCTuiMHOCib MeTanna 
nnacTwp o6ecneMnTb GnaroAap* 3TOMy Ha- 
Aex<HOCT* repMeTM3auwM peMOHT^pyeMO^ 

' CKB35KVIHW. 



SO 



d> opMyna M 3o6peTeHi4» 



Cnoco6 wsfOTOBneHwa ro<t>pwpoBaHHoro 
CTanbHoro nnaciwprt. npeviMyiuecTBeHHO ana 
55 peMOHTa o6ca>xeHHo^ CKaa^yiHw. axnjo^a kj- 
UiMi?i TepMOo6pa6oTxy 3aroroaxM. Haneceni^e 
CMa30HHoro cnoa na BHyTp6HHK}»0 nOBCpXHOCTb 

3arotoBXM vi ee rocfptApoeanwe. 0 t n w h a *o m m 
c a TeM. vm>. c uenbK) noebiiuCHHR h3acx<hoctia 
repMetH3auMM o6ca>KeHHO(i cxanxwHw nyreM no 
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BwiueHww nnacrMHHocT* Meranna n/iacTwp*. ocyiMeCTB/imcrr nocne ro4>r«*poeam4fl. a aaiew 

TepN?006pft60T«y TOttaWM BUCOKO* MaCTOTW nOOTOPMO HBMOCWT CM830Mr,b4tf cnoii. 



Mcxoahoq COCTOW- 
«mq MaTcpwa/ia 


Bma o6d&5oticm 


Ao ro^pwpoaaHrtfl 


nocne ro4>pwpo- I 
BaHiw 


TepM005pa6otKa 
nocne ro$pMpoear 
wmp (nopManwsa- 
UMfl) c Harpeeow 

TOtCBMW BWCO- 
KOVI MaCTOTWt 


r»oc/ie pa^a^* 


Ees reptwoGpa- 

60T£CM 


1570 


1750 




2020 


C Tepwoo6paBoT- 


1350 


1660 




1966 


Boa TepwooGpa- 

60T«M 


1570 


1750 


1350 


1750 



CocTaewreflb M Poro»MH8 
PeAflKTOpH.ryHb.to Texpea M.MopreHTw. Koppesrop H-Mycta 

3a«as 2565 ~~~~ T *pa* noAnwcHoe 

BHl/MnW rocynapcTBeHHoro K0M*msTa no M3o6paTe M *wM w oTapww»M npw TKHT cccp 
1 1 3035. MocKB3, )X-35. Payuiccta* «a6.. 4/5 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 



i 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly, 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 ram, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel Tube length is 9-11.5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 116 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the* 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns S and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

13 BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY, . 
As rescaemimig these documents will mot correct the image 
problems checked, please do mot report these problems to 
the IFW Image Problem Mailbox. 



